Dr. ERIC PRITCHARD. I should like, before I commence to advocate my particular thesis, to congratulate Dr. Findlay on the very excellent defence he has put up on his particular belief. Before I proceed to give you what I have to say in favour of modification, I would remark, however, that I think he has rather shelved the question, for, as far as I understand from him, he has regarded the modification of milk as a mere question of dilution. You will see, from what I have to say, that this is not my idea of the means we have of modifying milk so as to make it approximate more closely to the human standard.
The main argument, in my opinion, for the modification of cow's milk in infant-feeding is that breast-milk has proved itself on biological grounds to be, if not perfect, at least a highly suitable food for this purpose; a fact which is implicit in the survival of the human race through some very trying experiences in its history. Cow's milk, which has had the same success in preserving the bovine species, has an entirely different balance as far as its main proximate principles are concerned; a balance which, presumably, is designed to conform to the particular metabolic requirements of the calf. If balance has no nutritional significance, then all I can say is that the whole science of dietetics is in error.
The scientific knowledge which has accumulated so rapidly during recent years on matters relating to nutrition proves more and more conclusively that for every individual animal there is an optimum requirement for a very large number of food elements, and that this optimum is not a constant one, but one that varies with a large number of fluctuating conditions in the habits and environment of the individual concerned. The public is looking to the medical profession for light and leading on these difficult problems; are we to tell them that these difficulties have no existence and that as far as the infant is concerned the problem has been satisfactorily solved by the cow itself ?
The defects of cow's milk as a substitute for breast-milk were recognized long ago and many crude attempts were made, even before the end of the last century, to adjust certain of these differences, but these efforts were mainly confined to adjustments of the balance between the three main food constituents-the proteins, the carbohydrates and the fats. The American, or mole properly speaking, the Boston system of percentage feeding, with its meticulous refinements, reduced this method to an absurdity. To secure certain minute adjustments in the percentages of these three elements in milk-dilutions the quantitative representation of the remaining twenty-seven elements in milk, many of which are not a whit less important, was completely ignored and sacrificed.
In cow's milk we know that there is at least five times as much caseinogen as there is in breast-milk, a discrepancy which makes the former without modification most unsuitable as a diet for infants. In accordance with Liebig's " law of the minimum," the nutritive value of a food must be measured by its greatest defect, and not by the special properties of a few of its constituent elements. The value of a diet, otherwise perfect, may be entirely vitiated by the absence or deficiency of any one single essential element, such as iron, phosphorus, iodine, lecithin, cholesterol, vitamin, or possibly any one of some thirty other independent constituents of which milk is compounded. And so close is the interdependence of certain of these elements that mere excess of one may render an otherwise correct representation of other elements relatively subnormal. For instance, the optimum calcium balance is dependent, among other factors, on the phosphorus content of the food. Excess of carbohydrate or farinaceous food may create a demand for the water-soluble B factor; whilst acid qualities in any particular element in a dietary may create greater demands for alkalies and so on. In fact, the more we learn about nutritional requirements the more complicated becomes thie problem of finding the optimum balance, not only of one or two of the more important constituents of a dietary, but of all.
The newer knowledge of nutrition teaches us that many of the time-honoured shibboleths and doctrinaire conceptions of the older dieteticists must be " scrapped," and that we must review the whole situation from an entirely new standpoint. The old, simple laws based on the conservation of energy, though still holding good as far as they go, do not cover the whole ground, even as far as quantity is concerned. We now recognize that there are a great number of biological factors-including the stimulating influences of hormones, vitamins and other imponderable molecular units-which must be taken into account in estimating the availability of any combination of food constituents and their optimum quantity under given circumstances. So far we have not yet discovered in the domain of dietetics a Charles Darwin or a Herbert Spencer to piece together in one comprehensive fabric the innumerable fragments of knowledge which are turned out in such profusion from the humming laboratories of science 77 in all parts of the world. But this is surely no time to fold our hands and delude ourselves with the comforting assurance, that one of the most complicated and kaleidoscopic problems in the whole realm of medicine can be solved by the simple formula of cow's milk undiluted and unmodified.
In undiluted cow's milk there is a great excess of caseinogen; on the other hand there is no excess of the whey proteins, which are probably of greater biological value; there is no excess of many of the most important of the mineral constituents including iron, indeed, there is usually a deficiency; there is no excess of any of the vitamins, nor of lecithin, nor of cholesterol, nor of many other proximate principles of equal importance. So that, although cow's milk stands in need of dilution from the one point of view, there are very urgent reasons why it cannot stand dilution from a number of others. These are not arguments in favour of the non-dilution of milk, but they call loudly for more scientific methods of modification than are usually employed; for instance, in the "split-protein" method of modification, the protein excess can be reduced to the standard of breast-milk without any dilution of the remaining elements.
Although the literature teems with controversial opinions as to the precise optimum representation of protein in the diet of adults, no one ventures to challenge the suitability of the protein ratio in breast-milk for infant feeding. In breast-milk the ratio of protein to the non-protein elements is 1'5 to 10'5, or 1 to 7. In cow's milk the ratio is 4 to 8, or 1 to 2; a huge discrepancy. It has been claimed, however, by the " whole-milk " school that the protein (caseinogen) of cow's milk is so much more indigestible than that of breast milk that only a small fraction is available for nutritional purposes, and therefore that a much larger quantity should be provided. This is a strange argument. There is something to be said for only giving a small quantity of an indigestible food or for not giving it at all, but nothing for giving it in excess. Emmett Holt and others have contended that the biological value of the caseinogen of cow's milk is so inferior to that of breastmilk that to secure an equivalent effect on growth there is need for four times as much of the former as would be necessary in the case of the latter. There is no clinical or experimental evidence with which I am acquainted in support of this view: splendid results can be obtained with modified cow's milk in which the protein representation is not higher than 1M7 per cent., but yet this statement of Holt has crept into our text-books and has been accepted by many as a dietetic axiom. I cannot, on this occasion, refer to all the disastrous consequences on nutrition which result from excessive protein feeding in the case of the infant: I would refer only to some of the more important. In the first place, protein is, in a physiological sense, a very expensive source of energy, partly because it never yields up its full quota of energy value, and partly because its combustion in metabolism involves strains on the digestive organs, on the liver in the process of de-amination, on the kidneys in the elimination of its final products, and on the blood owing to the presence of amino-acids and other intermediate products of combustion. A certain amount of protein is necessary for: (1) growth, (2) repair of tissue, (3) elaboration of secretions, and (4) formation of antibodies; any quantity given over and above that required for these purposes is detrimental to the interests of nutrition. The degree of tolerance of the human organism to excess of all elements, including proteins, is so great that many of the disastrous consequences which follow excess escape notice. But the effects of protein excess are cumulative and usually show themselves finally in the breakdown of liver function, in ammoniacal urine and other symptoms of acidosis.
As a rule, the stomach is the first organ to rebel agaiinst excess of cow's milk caseinogen, and to avoid the symptoms connected with its clotting in this sensitive organ citrate of sodium is added frequently to the milk. The consequence is that peptic digestion is shortcircuited and the onus of digestion falls on the intestinal tract. If the stomach is able to deal with the excess it means that its functional capacity to provide HCl is overdeveloped. Dr. Leslie J. Harris has estimated that five times as much of this acid must be secreted to digest the caseinogen in whole milk as is required for the digestion of an equivalent of breast-milk. The resulting hyperchlorhydria brings in its train many troubles which are easy to recognize after a milk diet has been relinquished.
The physician who pins his faith to the panacea of whole milk for all conditions of health and disease is manifestly at great disadvantage as compared with one who is constantly exercising his ingenuity to find the optimum modification. I admit the difficulties of scientifically adapting the food to the existing nutritional needs, either in the case of the sick or of the healthy child, but the only possible way to improve our results is to press into the service of our everyday practice the rich contributions afforded by experiments in the biochemiiical laboratory. I maintain that those who constantly practise scientific modifications of cow's milk when dealing with healthy children are more resourceful in the modification of cow's milk in the more difficult cases of sick children; and it seems to me that in nearly all cases of ailing infants you find intolerance for some element or another, a condition which has usually been brought about by previous excess of the said element. If you confine yourself to the flat method of treating all these children with whole milk, you are not in the same position to deal with the situation as are those who are familiar with all the applications of modification.
Dr. HUGH THURSFIELD.
When I looked at the subject as laid down for discussion this evening I was puzzled, because I suppose there is nobody in this room who is prepared to advocate the use of entirely unmodified cow's milk for any infant. And it is a little difficult to know how to approach the matter. Dr. Findlay and Dr. Eric Pritchard have covered the ground so completely from their points of view that there is not very much left for me to say, except, if I can, to bring the matter back to the more clinical aspect.
Dr. Pritchard pointed out that the medical profession were constantly being asked for an answer to the question: which, in our present knowledge of the science of dietetics, is the proper food for an infant, that is to say, the optimum food ? I suppose the only answer one can give at the present moment is, breast milk. And if you come to inquire what breast milk is, you are confronted by the most extraordinary diversity of opinion. Some of you will have seen an excellent article in a recent number of the Practitioner, reviewing the whole subject of the analysis of breast milks, and it will be obvious to you that breast milk is anything but uniform; there is no sort of standard by which you can possibly measure or attempt to prescribe the composition of a food as set out by the average breast milk. The average differs so enormously from the extremes, not merely in individual women, but in the same individual from day to day. The composition, merely in the broad elements of fats, proteins and carbohydrates, may differ by as much as from 60 per cent. to 70 per cent. from hour to hour and from day to day, and even, in some cases which have been carefully examined, during the course of the same feed. If that is so, if we have no standard, it becomes extremely difficult to answer the question which the public is asking us: what is the best substitute for breast milk ? I agree with Dr. Findlay that to answer " We must try to produce humanized milk " is a failure, for the reason that we do not know what human milk is, for the particular individual case. And, as a matter of fact-it must be familiar to all of you-humanized milk, as manufactured first of all in hospitals and then by manufacturers, has not been a brilliant success.
When you come to inquire as to the next step, you may ask what are the foods on which healthy infants have been brought up. I went into the surgical wards of the Hospital for Sick Children, where a considerable number of children are admitted for minor operations-cosmetic operations, hernias, cleft palate, cleft lip, nievi, orthoptedic operations, &c., and I asked the Sisters what was their rule as to feeds. I found that they had only one rule, that is, feed the child on the food that it has been having. That meant that the child was fed on all sorts of impossible foods from our medical point of view, and that, so far from being bad specimens of childhood, they were extremely healthy specimens. Mr. Higgins will bear me out in that statement, for he will not operate on a child who is not in decent " fettle "; he does not care to give a child an anaesthetic for cleft lip unless it is reasonably well fed.
And that brings one back to the fact which will be supported by general practitioners. We are rather apt to think it is necessary to feed children on certain definite lines-those laid down by biochemical theory. The general practitioner knows that the great British public does not do it, and so far from the children suffering, many of them thrive on it.
So we arrive at this position: that, provided you have a healthy infant, it does not matter very much what food you give it, so long as it gets enough of it, and that it will discard, in various ways, the excess, or the substances which it does not want for the building up of its body. And so, although I should prefer not to feed an infant on a patent food, if I find a child has been fed on that food and is healthy, and I cannot detect in that child any particular aberration from a normal healthy child's progress, I do not feel very much concerned to alter the food to something which I consider, on purely hypothetical grounds, to be an immense improvement. But if the question is put to me: " What am I to feed my child on ? " if it cannot take breast milk, I answer, " cow's milk, boiled," for much the same reasons as Dr. Findlay has given. practice, and improvement only set in (and as a rule did so immediately) when the child was given its calorific requirements.
A remark had been made on the need for application of the different clinical pictures produced by different types of food intolerance, but at the present moment we did not know these pictures. At one time he (Dr. Findlay) had thought he could recognize "fat dyspepsia," of which so much had been made by various writers. It had been stated, for example, that by examination of the stools with Sudan III it was possible to tell whether or not they contained an excessive amount of fat. Neither he nor his co-workers had been successful in the use of this test, and when it was appreciated, from the work of Dr. Harry Hutchison, that: the fat-content of a non-diarrhoeal stool of a marantie, infant when examined chemically contained the same amount of fat as that of the normal infant-some 30 per cent. of thedried matter-the futility of such a ready test would be apparent. Nevertheless, he was of opinion that some children who did not thrive on full-cream milk throve on half-cream milk with the addition of carbohydrate. Whether this was due to the diminution of the fat allowing of better absorption, or simply due to the additional amount of carbohydrate, was a point that at present remained undecided, as Rosenstein had shown that equally goodL results were obtained by the addition of carbohydrate, whether the fat intake was diminished or not.
In conclusion Dr. Findlay remarked on the fact that although Dr. Pritchard had enumerated the tremendous differences (affecting in all thirty substances) between cow's and human milk, he (Dr. Pritchard) nevertheless appeared to have paid all his attention to the proteins.
Dr. ERIC PRITCHARD (in reply) said he had not thought it necessary in his address to enter upon the question of indigestion from excess of protein other than that due to motor disturbances of the stomach. Evidence of this was furnished every day by washing out the stomach and finding curd three hours after the ingestion of milk. What he had referred to, chiefly, were the disturbances of inner netabolism and those of liver and kidney function, symptoms more definitely seen in older children. In infants the clinical picture of protein decomposition was very clear: there were alkaline and offensive stools and a muddy complexion-some considered that by t'his greyblue complexion they could at once recognize children so poisoned. There was also stupor and other evidence of poisoning by the toxins produced by the bowel and absorbed into the system. Dr. Parsons rightly said that the lactalbumin in the milk was par excellence the protein for growth, and he also asked, as there was only a small proportion of it in cow's milk, what chance was there of increasing the amount by modification 2 His (the speaker's) reply was, that the whole point of scientific modification was to secure any required percentage of composition. Dr. Parsons said it was asking for trouble to give acidified milk to children under three months of age; if that were so, he (the speaker) feared he was courting disaster every day of his life. But the results he got did not bear out Dr. Parsons' belief.
